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Oriented NFG Substrates: 
Comparison of Surface Topography 




Figure^ ^> 
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Atomic Force Microscopy images of Oriented NFG Substrates 




Figure^ 
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Meningeal Cytoskeletal Alignment on Oriented NFG Substrates 




Magnification 63X. 



FITC-labeled microtubules (red) and DAP! stained nuclei. Cell 
orientation is lost on surfaces with a surface roughness of less than 
1000nm. 



Figure / ^ 
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Figure^ [p 
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DRG Neurons on Polypropylene Filaments 



Laminin 
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Astrocyte Attachment to Polypropylene: 
Effect of Laminin and L1 -Fc 



in 



3~~ 




Figured % ? 



WO 01/11007 PCT/US00/21931 

10/30 



■0 





■ 4 ■ s 








' ! li 












. - *\ - i " ■ ■' v 


4 




< ■ 





o .SP 



i 

o 



o 
c " 

* Q 
& 5 



.2 
» 

a 

a 



c 

g 



<D i2 C 



to 



O <u 
"S -> fa 

£ of 3 ^ 
§ I 



O ^ - 

6 *° few 



S .2 



03 



P 3 



13 Ji, 

8 ^ rt A 
5 CQ 5 



2 ^ S 3 -° - 



DO ^ _ 
Q o 



Q i-i o 



° i-sSo a 



•4— » 

O 



S * a 

O ^ 



.8 



.23 c 



CO 

■g 

a 

S 
o 
o 



g 



c 
o 
o 

o 
o 

c 



4> 

E 

ed 

W3 



CO 
CO 

cd 



> 
O 

2 a3 



Hi 
1q 

T 2 C 

CO 

p 2 



S 
o 



CO 

C 

2 
o 

6 
o 
o 



S3 



"3 
o 

CO 

>< 

O 

O 
<N 



WO 01/11007 



11/30 



PCT/US00/21931 






< M <-> O 



WO 01/11007 



PCT/US00/21931 

















- ■ .-. • .i 




.: h : ■ ._. t . . 




v " . V 


.6 ' ^ 


. "if i 








■..V .ft '.v;., 

. • ■ S M ■ J 1 


• . *■ . 

V 'J; '* 














. W"' 






» 

« 

• 


• 1 








■ # ¥ v 






< 





12/30 




4 .X • 



; ^ v. i-i^ 



<! CD 
_ 43 
CD ^W) 

51 <: 



C C3 
O *2 
o 

B I 

^ CO 



GO CD 

•fa I 'I 

CO 

O 



O 
Cm 

CO 

<U 

CO 
CO 
CD 



CO 

o 
o 



ST g 



CO 



CD 



•eg 

"S ft 

•e ^ 

CD CD 
> 
O 



>• CO 
O O 

o w 
.2 

co 



O 
i-t 
00 



Cm 
O 

CD 

co 

rt g 

O fi 

?6 ° 

2 B 

o « 

o S 



8 5 jj 

d 
o 

d 
o 

co 

cS .2 
<u 5 © 



3 o 



CD 

.2? o 



■g-S 8 

C3 CC <D 

ijl 

CO co 

S < I 
£ fc *R 

^ ^ s 

P ° 



WO 01/11007 



13/30 



PCT/US00/21931 





if • 



• T, 

■ ,H\ 



m 



WO 01/11007 



14/30 



PCT/US00/21931 




Figure^Comparison of cell attachment to substrates treated with fibronection, LI, and 
Dolv-l-lysine The following surface treatments were compared: fibronectin covalently 
bound to polyethylene oxide (PEO) (FN-PDS); LI covalently bound Jo Polyethylene 
oxide (PEO) (LI -PDS); fibronectin adsorbed to the substrate (FN-ADs); LI adsorbed to 
the substrate (Ll-ADs); poly-l-iysine adsorbed to the substrate (PLL); and nothing 
adsorbed to the substrate (PS). All cultures were maintained in the presence of serum 
containing media. 
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Figured Comparison of dorsal root ganglion cell attachment to substrates treated with 
fibronectioruLi and poly-l-lysine. The following surface treatments were compared: 
^^J^l^A to polyethylene oxide (PEG) (^PDS); U -v^ 
bound to polyethylene oxide (PEO) (Ll-PDS); fibronectm adsorbed to the substx^ (FN- 
5S5- Ll adsorbed to the substrate (Ll-ADs); poly-l-Iysine adsorbed to the substrate 
(PLLV and nothing adsorbed to the substrate (PS). All cultures were maintained m foe 
^esen^ ™edia. Attachment to Ll-Ads and PS were significantly 

less than other groups. 
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r FN-PDS 

Figure;? Comparison of dorsal root ganglion neuritc outgrowth to substrates treated 
wiWonection,Ll, and poly-l-lysine. The foUowing 

compared: fibronectin covalently bound to polyethylene oxide (PEO) (^DS), J- 1 
covalently bound to polyethylene oxide (PEO) (Ll-PDS); fibronectui adsorbed to die 
Sbstrate (FN-ADs); LI adsorbed to the substrate (Ll-ADs); poly-l-lysme adsorbed to the 
substrate (PLL); and nothing adsorbed to the substrate (PS). All ^cultures were 
maintained in the presence of serum containing media. Outgrowth on both LI treatments 
were significantly greater that FN treatments which were also greater that PLL ana n 
groups. 
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Ftore^Comparison of cerebellar granule neuron cell attachment to substrates treated 
wuUronection,Ll, and poly-l-lysine. ^*^^£S?m£L u 
compared: fibronectin covalently bound to polyethylene oxide (PEO) PN-PDS) Li 
coSy bound to polyethylene oxide (PEO) (Ll-PDS); fibronecto adsorbed to the 
SubSe(F^-ADs); LI adsorbed to the substrate (Ll-ADs); P o y-l-lysine adsorbed to the 
ub Ste (PLL); and nothing adsorbed to the substrate (PS). All culmres were 

in the presence of serum containing media. Attachment to LI -treatments and 
PLL were significantly greater than other groups. 
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^ dismays (microns): SI was B -"~ fc ^ — _ of outgrowth m angles 
^S6 «. . flat «*» ~» »"?*VS°.^S grow* » ^ 
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Figured. Conceptual Schematic 
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Multi-filament NFG device: 
CAD Drawing 




Transparent Pebax tubing 



Semipermeable 
Hollow fiber 



9^ 

Figure^ Actual Device 




Biointeractive 
Filaments 



cross section 
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Figure £ Low power light micrograph of polymeric substrate, with varying degrees of microtexture, 
used for cell culture studies. 
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Figure $ Representative images of varying surface topography of substrate shown in figure 8 as 
determined by scanning atomic force microscopy. 
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Fiaure S)~ Gradual alignment of the astrocyte cytoskeleton as a function of increasing groove depth 
Se surface Spography. lOOx immunofluorescence photomicrographs of cells stained for a range of 
cytoskeletai proteins. Scale bar = 20 microns. 
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, scale bar = 20 microns 

Figure yl Gradual alignment of as trocyte-de rived extracellular matrix and cell adhesion 
proteins as a function of increasing groove depth. iOOx immunofluoresescence photomicrojraphs 
of cells stained for CFN or NCAM, 
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Figure ^^Photographs of rat thoracic spinal cord with dorsal hemisection and implantation 
of a multi-filament device. The integration of the device is shown from dorsal view before 
(above) and after (bottom left) removal of the dura. The presence of the device within the 
dorsal lesion space can be seen in transverse section in the bottom right. 
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Figure l/^Dorsal view of the spinal cord following Fixation for histology and exposure 
within fte vertebral canal. The site of injury and implantation of the multi-filament device is 
clearly visible, though the reaction to the implant is minimal. 

B) Transverse section through the multifilament device within the spinal cord, just outside the 
injury zone The filaments within the semi-permeable tube are clearly visible, surrounded by 
cellular material that has completely invaded the lumenal space of the device. Luxol fast 
blue/H & E stain. 
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Figure Thotographs of rat thoracic spinal cord with dorsal hemisection and 
implantation of a multi-filament device. The integration of the device is shown from 
dorsal view before (above) and after (bottom left) removal of the dura. The presence of 
the device within the dorsal lesion space can be seen in transverse section in the bottom 
right. 



WO 01/11007 



30/30 



PCT/US00/21931 



0 




o 



